Abstract
Introduction
Creutzfeldt -Jakob Disease (CJD) is a rapidly progressive spongiform neurodegenerative disorder, with an incidence of approximately 1 per million/year (1) . It can be classified as familial, sporadic or infectious. It appears as a result of a conformational alteration of the neuronal prionic protein (PrP C ), encoded in the PRNP gene on the chromosome 20. The polymorphism of methionine/valine on the codon 129 is the principal factor incriminated in the genesis of pathologic prion proteins. The conformational changes lead to neuronal loss and gliosis (2) . The relation with amyloid deposits still remains unclear, given the presence of amyloid plaques in about 10 % of cases (3) . The clinical findings vary from psychiatric disorders to ataxia, extrapyramidal syndrome, visual disturbances, but a constant finding is a progressive dementia with a mean duration of 6 months (4). There is no treatment whatsoever and the progression is invariable to coma and death within several months.
Case report
We present the case of 64 years old male who was referred to our department for a progressive deterioration of the mental state appeared two months prior to presentation. The patient was previously hospitalized for psychotic symptoms. After 10 days he presented an abrupt mental status deterioration associated with myoclonus. Inward, the patient presented fluctuations of awareness, florid visual hallucinations, temporal and spatial disorientation and rapid mental decline. Neurologic examination showed pyramidal syndrome, extrapyramidal rigidity and primitive reflexes. Inconstant myoclonic jerks of the head and left limbs were observed spontaneously or triggered by noise. No relevant toxic metabolites were found in his blood. Magnetic resonance imaging (MRI) revealed marked atrophy and bilateral frontal lesions, FLAIR hyperintensities in fronto -parietal cortex and basal ganglia ( Figure 1) . A Video -EEG showed a specific encephalopatic pattern with triphasic, periodic slow wave complexes. Biochemistry showed normal blood values, negative human immunodeficiency virus (HIV), B and C type hepatitis viruses, normal glycaemia, negative syphilis serology (VDRL, TPHA); normal serum ions and no renal, hepatic and endocrine abnormalities were found. Cerebrospinal fluid (CSF) showed increased proteins (0.51 g/L -max. 0.45 g/L), 6 cells/mm 3 (max. 2/mm 3 , lymphocytes and polymorphonuclear cells). Protein 14-3-3 was not analyzed due to unavailability at that time in the context of the rapid disease course. In spite of the supportive treatment the patient entered in a deep coma followed by cardio-respiratory failure, cardiac arrest and death. All data suggested a sporadic form of subacute spongiform encephalopathy according with the revised recommendation for CJD diagnostic criteria (5) ( Table  1) . Alzheimer disease, Lewy body dementia, metabolic or endocrine encephalopathies were excluded; progressive multifocal leukoencephalopathy is usually found in patient with immunodeficiency states or monoclonal antibodies treatment; herpes simplex, limbic and brainstem encephalitis were also ruled out. Autopsy was performed according to World Health Organization recommendations for suspected prion diseases (6) . The personnel used protective, disposable clothing; contaminated surfaces were flooded in 2M of NaOH for one hour, and then rinsed with water. All biological waste was decontaminated by incineration. Macroscopic examination revealed mild cerebral edema and cortical atrophy. The brain was kept for 2 weeks in formalin fixation solution, with 96% formic acid for prion inactivation one hour before routine processing. After fixation, fragments were collected from all the lobes, basal ganglia and cerebellum. Microscopy: sections of 5 µm thickness were stained with hematoxylin -eosin (HE), methyl violet and Congo red. HE stains showed non -inflammatory diffuse vacuolization with reactive gliosis ( Figures  2, 3 ). Special stains have not revealed the presence of amyloid plaques. Due to unavailability, no im-munostaining studies for scrapie prion isoform of PrP C (PrP Sc ) with antiprion monoclonal antibodies were performed. Neuropathological features were uniform with incipient spongiform changes in a relatively sparse distribution throughout the cerebral cortex. The evolution of signs and symptoms, MRI, EEG and autopsy exam sustained the diagnosis of subacute spongiform encephalopathy. This case report was approved by the local ethical committee.
Discussions
This case is included in the classic type of sporadic CJD. Usually the symptoms occur between 50 and 70 years of age. The mean duration of the disease is considered to be 6 months. However, there are reports about acute forms with duration of several weeks, or with a very long duration up to 2 years and a half (7) . The revised criteria must be used whenever a rapid demential syndrome is observed, this could identify probable or possible cases that could be overviewed or mistaken with other subacute encephalopathies (5, 8) .
The limitation of this case report was the lack of specific biomarkers. The need of a precise diagnostic must overcome the unavailability of some expensive or hard-to-reach procedures. Next, we discuss the role of the most important modern biomarkers in the completion of CJD diagnosis. The PrP Sc is the result of a conformational alteration from α-helical to β-sheet of the common prionic protein (PrP and VV. The typical sporadic forms are usually type 1 MM homozygous and MV heterozygous (2) . The conformational change in β-sheet confers protein kinase resistance which leads in the end to neuronal loss and gliosis. Some suggest the involvement of an unknown protein called "protein X", a supposed chaperon protein as enhancer of endoproteolytic cleavage of PrP C to PrP Sc (9) . Similarities to this kind of conformational change were observed at α-synuclein which is found in Parkinson's disease. This protein is found to have α-helix form, but in unknown circumstances it undergoes a transition to β-sheet structure that can lead to accumulation of amyloid plaques in the end. (10) . The hypothesis that α-synuclein is a prion-like protein is sustained also by the fact that PrP Sc specific antibodies can bind to α-synuclein and amyloid oligomers (11). In the late years, significant progress was made regarding the ante mortem diagnosis of CJD. CSF analysis is mandatory to rule out other causes of encephalopathies such as infections of CNS, autoimmune or other neurodegenerative disorders. The cerebrospinal fluid 14-3-3 protein is a regulatory protein expressed in all cells with a role of binding signaling proteins as kinases and transmembranare receptors (12) . It is found predominantly in the CSF of patients with CJD but high levels are found in other neurodegenerative disorders. Protein 14-3-3 is found positive in 95% of the patient with CJD. The disadvantage is that it may be found in other types of dementia as Alzheimer disease and in different encephalitides (13) . Beaudry et al. find a sensitivity of 89.8% and specificity for CJD of 100% (14) . Other CSF biomarkers useful in the diagnosis of CJD are S-100 protein, neuron-specific enolase and tau-protein. S-100 protein is an astroglial protein found with a higher sensitivity than 14-3-3 but with a smaller specificity (85.4%).
Neuron -specific enolase is another biomarker useful in the diagnosis of CJD but Akinetic mutism AND the absence of a positive result for any of the three laboratory tests that would classify a case as "probable" (see tests 1-3 above) AND duration of illness less than two years AND without routine investigation indicating an alternative diagnosis with a sensitivity and specificity inferior to 14-3-3 protein. Tau protein is a reliable biomarker of axonal injury. The role of tau protein is thought to be that of stabilizing the microtubules in the structure of the axon (13, 15) . Degenerative lesions (as beta-amyloid toxicity) induce hypephosphorilation and formation of neurofibrillary tangles. CSF tau levels are high in CJD and can be used as an additional marker along with 14-3-3. Specificity of tau is low given the fact that almost all neurodegenerative disorders express high tau protein in CSF. The relationship between prion, amyloid toxicity and tau phosphorylation appears straightforward in some cohort studies of sporadic CJD (15) . Some authors decline the actual utility for 14-3-3 and tau protein given the fact that these biomarkers can be inconstantly found in other neurodegenerative and inflammatory diseases such as progressive multifocal leukoenchephalopathy, herpes simplex encephalitis, HIV-Dementia complex, Hashimoto's encephalopathy, primary lymphomas of CNS (16, 17) . But in addition to these biomarkers, specific laboratory analysis should exclude other diagnoses. Progressive multifocal leukoencephalopathy can be tested through JC virus PCR testing in CSF (positive test with appropriate clinical symptoms and MRI strongly supports the diagnosis), a CSF panel for viral encephalitis excluding especially herpes simplex, varicella, rubella encephalitis (18) . HIV, neuroborreliosis and syphilis tests are mandatory, as oligoclonal bands and immunologic panel for multiple sclerosis and CNS vasculitides. The importance of these tests is the accuracy of diagnosis in order to treat the potential reversible encephalopathies. In latter years, immunoprecipitantion and western blot use anti-prion antibodies in order to have a more accurate diagnosis (10) . In addition to CSF and serologic findings, the cerebral MRI and EEG increase the rate of correct diagnosis (19, 20) . Histopathology represents the only method to certify the diagnosis of CJD. Instead of brain biopsy, which can result in serious complication, autopsy remains the preferred method for collecting brain tissue (21) . The classic pathology of sporadic CJD is represented by massive neuronophagia with vacuolization (spongiform degeneration) and reactive astrocyte proliferation. Sporadic form of CJD usually does not form amyloidal plaques (more characteristic for the variant type), but these can be found in approximately 10% (3, 22) . Immunostaining for prion protein and western blot confirmation for protease-resistant prion protein increase the accuracy of correct diagnosis (23, 24) . Prion diseases are potentially transmissible mostly through cerebrospinal fluid and nervous tissue and it is amount dependent. A recent study showed a risk of oral transmission of the soil-bound prions, suggesting that prions can be viable in some types of soil contributing to the environmental spread (25) . Special care must be taken for all potentially infectious biological material, for reprocessing surgical instruments as World Heath Organization CJD infectious control guidelines recommend (6) .
Conclusions
In this report we presented a case of sporadic CJD with subacute evolution, diagnosed in clinical, imagistic and neurophysiological ground with histopathology confirmation.
